The 'trading-up' hypothesis for polyandry, which posits that females copulate with additional males as a means of improving on the quality of their first mating partner, has been proposed as a general explanation for mixed paternity in socially monogamous birds. As a corollary of this hypothesis, abnormally low reproductive output with a first partner should act as a strong stimulus for females to accept sperm from a new male. To test this prediction in a naturally polyandrous, sperm-storing, viviparous species, we restricted female Cordylochernes scorpioides pseudoscorpions to mating with a single male and then gave them the opportunity to remate with a different male after their first brood of embryos either aborted spontaneously, was experimentally removed, or was successfully carried to term. With complete brood failure presumably providing the strongest possible cue to females of a poor-quality first mate, the trading-up hypothesis would predict that females that aborted their first brood should have been significantly more sexually receptive than females that had produced a successful first brood. Instead, they were significantly less receptive. Furthermore, none of the sexually unreceptive, spontaneously aborting females produced a successful second brood, indicating that C. scorpioides females that copulate with a single male may become locked into cycles of brood failure followed by sexual unreceptivity. Our findings suggest that the negative impact of abortion on female sexual receptivity may place physiological constraints on the ability of viviparous females to use polyandry as a facultative mating strategy for improving on a bad first mate.
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Females of many species mate with more than one male and may derive a variety of material benefits from engaging in such polyandrous behaviour (e.g. Gwynne 1984; Hoogland 1998; Ivy et al. 1999) . Alternatively, the benefits to polyandry may be genetic (e.g. Tregenza & Wedell 1998). In socially monogamous birds, molecular genetic evidence of extrapair paternity has led to the hypothesis that polyandry is a facultative mating strategy that depends on the genetic quality of a female's 'social mate'. According to this 'trading-up' hypothesis, females may often engage in extrapair copulation with a superior male in order to compensate for a breeding partner of relatively poor quality (Wetton & Parkin 1991; Kempenaers et al. 1992; Hasselquist et al. 1996; Petrie & Kempenaers 1998) . The trading-up hypothesis thus makes the clear prediction that the production of poor-quality offspring, abnormally low reproductive output, or complete reproductive failure with a first partner should stimulate females to copulate with a different male.
In viviparous species, reproductive failure is manifested as spontaneous abortion, a common but poorly understood phenomenon (Hertig & Rock 1959; Hertig et al. 1959; Alberman 1988; Hill 1995; Valhé et al. 1999) . Testing the trading-up hypothesis in viviparous females that store sperm and can therefore potentially 'mate for life' provides an excellent opportunity to investigate the causal relationship between abortion and polyandry. Has spontaneous abortion resulting from embryonic inviability driven the evolution of polyandry (Zeh & Zeh 1996 , 1997 Newcomer et al. 1999) , or has the evolution of polyandry made selective/differential abortion available to viviparous females as an adaptive strategy for maximizing the genetic quality of their offspring (Birkhead & Møller 1998; Møller 1998) ? Unfortunately, investigating the causes and consequences of abortion is seriously hampered in most viviparous animals precisely because embryos develop within the female and the intrusive and/or technologically complex methods required to diagnose abortion render its study impracticable. By contrast, spontaneous abortion, particularly of entire broods, is easily diagnosed in pseudoscorpions. Females nourish developing embryos in a translucent, external brood sac
